Construction of an inducible stable cell line for efficient incorporation of unnatural amino acids in mammalian cells.
The genetic incorporation of unnatural amino acids (Uaas) with defined properties into proteins at designated sites represents an extremely powerful tool for protein engineering. However, the efficient incorporation of Uaas in response to the amber stop codon in mammalian cells remains a substantial challenge due to the competition from release factor 1(RF1). Addressing this challenge will greatly broaden the power and scope of this technology. Here, we chose the eRF1 mutant, which can selectively enhance Uaa incorporation in response to the amber codon without increasing the readthrough of the opal and ochre codons. Then, we developed an engineered stable cell line using a tetracycline-controlled inducible lentiviral system for the conditional expression of mutant eRF1, which can minimize the potential effect on normal translation termination. Using the eRF1-engineered cells, we provided a 2-fold improvement in the yield of protein containing a Uaa incorporated at a single site, with the protein yield approaching 90% of the wild-type control without the amber codon. Moreover, we achieved the successful incorporation of Uaas at four sites in various proteins at a measured level of 20%.